Intrarenal calcium in phosphate handling.
The intrarenal role of plasma ionized calcium (Ca), on fractional phosphate excretion (FE PO4) was investigated in dogs with control of parathyroid hormone (PTH). In series 1, acute thyroparathyroidectomy was immediately followed by a constant infusion of bovine PTH (0.01 U/kg per min). Subsequent calcium chloride infusions increased Cai in plasma phosphate and decreased in the percentage of ultrafiltrable phosphate. A 20% increase in Cai significantly increased FE PO4 by +3.82 +/- 0.97% (P less than 0.01) when infused intravenously and by +2.62 +/- 1.06% (P less than 0.05) when infused in the renal artery. In contrast, a 75% increase in Cai did not significantly change FE PO4. In series 2, dogs were thyroparathyroidectomized 18 h before experiments, and no PTH infusion was initiated. A bolus of bovine PTH (30 U/kg) increased FE PO4 + 8.9 +/- 0.9% (P less than 0.001) in hypocalcemic dogs, +19.1 +/- 4.4% (P less than 0.001) in normolcalcemic dogs, and +15.5 +/- 1.5% (P less than 0.001) in hypercalcemic dogs. We conclude that increases in plasma calcium potentiate the phosphaturic effect of PTH. This potentiating effect is attenuated in marked hypercalcemia by superimposed hemodynamic and/or metabolic changes.